Role of cyclic guanosine monophosphate in late preconditioning in conscious rabbits.
Although NO has been shown to serve both as the trigger and the mediator of the late phase of ischemic preconditioning (PC), it is unknown whether NO acts via activation of soluble guanylate cyclase (sGC). The objective of this study was to investigate the role of sGC in late PC in conscious rabbits using the selective sGC inhibitor 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one (ODQ). A total of 172 conscious rabbits were used. When nonpreconditioned rabbits were subjected to a sequence of 4-minute coronary occlusion/4-minute reperfusion cycles, myocardial cyclic guanosine monophosphate (cGMP) levels increased significantly at the end of the third and sixth occlusions. In rabbits preconditioned 24 hours earlier (on day 1) with six occlusion/reperfusion cycles, myocardial cGMP levels on day 2 were significantly higher than in nonpreconditioned rabbits even before ischemia but did not increase further during a second sequence of 4-minute occlusion/reperfusion cycles. Administration of ODQ before the six occlusion/reperfusion cycles on day 1 did not prevent the development of late PC against either stunning or infarction on day 2. In contrast, administration of ODQ on day 2 completely ablated the late PC effect against both stunning and infarction. These results indicate that enhanced synthesis of cGMP by sGC is not necessary for ischemia to trigger a late PC effect but is required for the protection to become manifest 24 hours later. This implies that NO participates in late PC via two distinct mechanisms; ie, it triggers late PC on day 1 via a cGMP-independent mechanism and it mediates late PC on day 2 via a cGMP-dependent mechanism.